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“The concept of applying 
game mechanics and game 
design techniques to engage 
and motivate people to 
achieve their goals” 

2014: Horizon Report - as an 
educational trend valid for 
university contexts 



Gamification in higher education in bibliometric studies

• 2010: attention of scholars and researchers 
all over the world 

• vast majority of studies are based on a 
literature review using a systematic 
mapping of GHE in different contexts: main 
themes and concepts; publication trends; 
software engineering education; STEM 
education; management education; 
depression care; IoT Application; effects of 
gamification in online learning 
environments, particular MOOCs; design 
principles, game mechanics, context of 
applying gamification, implementation, and 
evaluation etc. 



GHE bibliometric approach is relatively 
under-represented

• looking at GHE globally: tourism, 
health sciences, a topic (e.g. 
teaching and learning) or scholarly 
ethical perspectives on industries

• limited to only one database

•do not do mapping science

•do not study in-depth co-citation

•used in combination with other 
methodologies as systematic 
mapping - research weaving



Objectives and Tools

METHODOLOGY



OBJECTIVES

• establishing a descriptive structure (content analysis)

•determining the impact scientific publications have on generating new 
knowledge (citation and co-citation analysis)

• tracing collaboration patterns (co-authorship analysis)

• identifying key research areas and emerging trends (co-occurrence 
analysis)

• VosViewer
•Web of Science Core Collection

•1029 papers on GHE

https://www.vosviewer.com
/

https://www.vosviewer.com/
https://www.vosviewer.com/


Content analysis

RESULTS



• 10 document types:
• proceedings papers (53.25%), articles (44.50%), reviews (1.79%), early access 

articles (1.55%), book chapters (0.972%) and editorial materials (0.68%). 
• English (91.35%)

• Papers in different subfields:
• 6 major categories: Social Sciences and Humanities (71.81%); Computer Sciences 

(39.19%); Engineering (18.56%); Economics (4.56%); Health and Medicine (4,1%) 
and Environmental Sciences (2,72%). 

• first 10 research areas: Education Educational Research (56.46%), Computer 
Science (27.6%), Engineering (13.41%), Business Economics (4.37%), Psychology 
(3.30%), Telecommunications (3.11%), Social Sciences Other Topics (2.62%), Science 
Technology Other Topics (2.23%), Information Science Library Science (2.13%) and 
Environmental Sciences Ecology (1.65%).

Content analysis



Content analysis

• The annual trends of GHE-related publications: 2 stages - steady rise 
(2011-2014) and high growth (2015-2018)

• Authorship - 2886 authors
• the top 10 of authors published 61 papers (5.92%)

• Countries or regional distributions -  85. Spain: 217 papers (21.08%), USA: 
126 papers (12.24%), England: 74 papers (7.19%).

• The distribution of institutes -  1032. University of Granada (1.74 %), 
European University of Valencia (1.36%), Polytechnic University of Madrid 
(1.26%), University of Valencia (1.16%). 

• The distribution of sources of publications. EDULEARN conference (61), 
ECGBL (57), INTED (53), ICERI (43).



Citation and Co-citation analysis

RESULTS



Regarding direct citations 
corresponding to our data set, the 

1029 publications were 

cited 4675 times, 3465 of them 
being bibliographic references 
without counting auto-citations.

The number of papers citing these 
articles is 2783, out of which 2346 are 
articles without bibliographic 
auto-citations.

The average citations per item is 4,53, 
while the h-index is 26.

21 December 2019 30 April 2020

2014

Citation dynamics



Highly Cited authors L. de-Marcos (633), A. Dominguez (630), J. 
Saenz-de-Navarrete (604), C. Pages (604), J-J. 
Martinez-Herraiz (439), L. Fernandez-Sanz (439), J. 
Fox (239), K. Seaborn (334), D. Fels (334) and M. 
Hanus (280). 



Impact of Top 10 papers on GHE
• The papers from the Top 10 were published between 2013 and 2015 and received 2024 citations, 

meaning 43.29% of the total number of citations belong to the first most influential ten papers.



Top 10 countries

Spain (1351), USA (1213), Canada (545), 
England (327), Bulgaria (230), Germany (205), 
Taiwan (190), Netherlands (162), China (116) 
and Italy (115)



Top 10 institutions
The institutions with the best 
performances (in terms of citations) 
are: Alcalá University (634), U3CM 
(University Carlos III of Madrid) (132), 
Shu-Te University Taiwan (122), The 
University of Hong Kong (69), European 
University of Valencia (61), University 
of Valencia (39), Lublin University of 
Technology, Poland (31), University of 
Granada  (28), University of Salamanca 
(18) and University of Barcelona (17).



Top 10 sources Computers & Education (1164), Computers 
in Human Behavior (398), International 
Journal of Human-Computer Studies (340), 
Educational Technology & Society (234), 
Business Horizons (156) IEEE Transactions 
on Learning Technologies (127), Journal of 
Computer Assisted Learning (121), Proc. of 
the 8th ECBGL 2014, Scaling Up Learning for 
Sustained Impact (60) and Proc. of the 45th 
ACM Technical Symposium on Computer 
Science Education (59).

http://toc.proceedings.com/24284webtoc.pdf
http://toc.proceedings.com/24284webtoc.pdf
https://www.springer.com/gp/book/9783642408137
https://www.springer.com/gp/book/9783642408137
https://dl.acm.org/doi/proceedings/10.1145/2538862
https://dl.acm.org/doi/proceedings/10.1145/2538862
https://dl.acm.org/doi/proceedings/10.1145/2538862


Citation and Co-citation analysis

RESULTS



Top 10 co-cited GHE authors
(of the 17009 authors, 271 meet the threshold)

The most influential authors are: Deterding, S. 
(511), Hamari, J. (309), Kapp, K.M. (210), 
Zichermann, G. (182), Werbach, K. (147), Deci, 
EL. (138), Dominguez, A. (127), Ryan, R.M. (126), 
Prensky, M. (125) and McGonigal, J. (112). 

• Only in 2018, for the first time, 
the WHO has officially designated 
"gaming disorder" among its list 
of mental health addictive 
behaviors

(https://www.who.int/features/qa/gaming-disorder/en/). 

https://codingconduct.cc/
https://www.tut.fi/Gamification/members/j-hamari/
https://www.who.int/features/qa/gaming-disorder/en/


Most influential 
document

Core literature of GHE (152 meet the threshold with a 
minimum of 10 citations per cited reference)



Most influential
source of publications

Computers & Education (1190), Computers in Human 
Behaviour (615) or Journal of Educational Technology and 
Society (214) but also volumes like Proceedings of the 15th 

International Academic MindTrek Conference (264) or Springer 
Lecture Notes in Computer Science with 148 citations

• C1 – Learning and Teaching 
(collaborative learning, technology 
of learning etc.)

• C2 – Medicine and Health 
(physiology education, anatomy 
science education, pediatrics etc.)

• C3 – Economics (business, 
advertising, marketing etc.)

• C4 – Psychology (cognitive science, 
social behavior and personality 
etc.)

• C5 – Digital Education (computer 
assisted learning, internet and 
higher education, virtual learning 
environment etc.).

http://icl-conference.org/icl2013/
http://www.jucs.org/
http://www.jucs.org/
https://www.physiology.org/journal/advances
https://anatomypubs.onlinelibrary.wiley.com/journal/19359780
https://anatomypubs.onlinelibrary.wiley.com/journal/19359780
https://pediatrics.aappublications.org/
https://www.journals.elsevier.com/business-horizons
https://www.aaasite.org/journal-of-advertising
https://www.journals.elsevier.com/journal-of-interactive-marketing
https://onlinelibrary.wiley.com/journal/15516709
https://www.sbp-journal.com/index.php/sbp/index
https://www.tandfonline.com/toc/ncal20/current
https://www.tandfonline.com/toc/ncal20/current
https://www.journals.elsevier.com/the-internet-and-higher-education
https://www.journals.elsevier.com/the-internet-and-higher-education
https://onlinelibrary.wiley.com/journal/14678535
https://onlinelibrary.wiley.com/journal/14678535


Co-authorship and collaboration patterns

RESULTS



Authors’ collaboration

• There are some cooperation patterns 
between the top most productive and 
cited authors but in general there are 
islands of cooperation



The dynamics of international 
collaboration between 

countries

• The geographical advantage is not a primary 
factor that influences collaborations and 
relationships and that GHE is a field of 
interest for researchers all over the world



Keywords analysis

RESULTS



Active areas of research and emerging trends

• LEARNING (adaptive learn., blended learn., e-learn., 
educational games, game-based learning, gamification 
of learning, informal learn., knowledge, language 
learn., m-learn., skills, strategy, training, university 
etc.)

• ASSESSMENT (achievement, badges, case study, 
challenges, effects, engagement, feedback, formative 
assessment, meaningful, points, results, rewards, 
self-regulation etc.)

• DEVELOPMENT (cognitive load, decision-making, 
dynamics, impact, instructional design, mechanics, 
programming, simulation, software, etc.)

• BEHAVIOUR (adolescent, care, children, ethics, 
framework, motivation, personality, physical activity, 
prevention, school, education, system, teaching, 
youth etc.)

• ENGAGEMENT (attitude, autonomy, competition, 
efficacity, experiences, extrinsic, flow, satisfaction, 
self-determination, etc.)



CONCLUSIONS



Limitations

• sample of documents from WoS 

•WoS includes, almost 
exclusively, documents 
published in English

• general view of the GHE field

•a need to address in future 
studies the methodological 
approach and research designs



Final remarks

•The number of publications, authors, and journals has increased.

•There are more and more works written in collaboration by people 
from different parts and cultures of the world.

•The clusterization of keywords suggests there are important missing 
research themes such as supporting students’ engagement, analytics 
capabilities of learning, contribution to student learning outcomes, 
prevention, validity, acceptance, development of dedicated apps or 
mobile apps, using narratives as a vehicle of learning, etc. 

•There are less researched and are awaiting contributions.



Thank you for your 
attention!
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